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As a basic component of global life support system, ocean is a valuable wealth 
contributes to the realization of sustainable development. Estuaries receive both fresh 
water and sediment influx from rivers and tidal influx from the ocean, thus providing 
transition zones between the freshwater of rivers and the saline environmental of the 
sea. This interaction produces a unique environment with complex hydrodynamic 
conditions and ecological habitat. At the same time, estuaries tend to be areas of 
highly urbanization and population intensity, suffering from increasing human 
activities and huge pressures. Therefore, it would be more difficult for environmental 
management and more significance of the environmental monitoring and assessment 
in estuaries than in marine environment. In this thesis, the approaches, methods and 
practice of marine environmental monitoring and assessment in international level are 
reviewed from the multi-disciplinary perspective of environmental, marine and 
management science. The integrated system of environmental monitoring and 
assessment in estuaries is initially set up based on Pearl River Estuary practice to 
improve existing approaches and methods of environmental monitoring and 
assessment in estuaries in China and to support marine environmental management. 
Based on the review of marine environmental monitoring and assessment, a new 
classification method and design approach of environmental monitoring and 
assessment in estuaries is set up and applied to Pearl River Estuary using 
Step-by-Step approach in practice. In addition, improvements of seawater quality 
standards in estuarine or transition zones and innovative assessment methods are put 
forward in this thesis. The main achievements are summarized as follows: 
(1) The types of estuarine environmental monitoring and assessment are identified 
following EU Water Framework Directive (WFD). The concept of integrated system 
and the top-level design for environmental monitoring and assessment in estuaries are 
proposed based on the review of international practice in recent decades and the 
objectives of supporting environmental management. 
















and implemented using Step-by-Step approach according to monitoring classification, 
purposes and estuarine biogeochemistry principle. It includes the improvement of 
monitoring scope, monitoring stations, frequency, sampling time and method, 
monitoring elements. The results show that the new monitoring scheme is more 
scientific and effective than the old one by analyzing salinity horizontal distribution, 
pollutant source distribution and salinity dilution curve. On the basis of water 
surveillance monitoring results in Pearl River Estuary, the surveillance monitoring 
schemes for seawater, sediment and ecosystem in estuaries are set up according to 
retrospective assessment and expert judgement. 
(3) Based on the surveillance monitoring practice in Pearl River Estuary, the 
estuarine monitoring system is set up including surveillance monitoring scheme and 
the framework of operational monitoring and investigative monitoring. 
(4) The improvements of Chinese National Seawater Quality Standard (NSQS) are 
proposed according to foreign standards and analysis of current problems in China, 
which include adding total nitrogen (TN) and total phosphorus (TP) indicators and 
their values in NSQS in estuarine/transitional zones based on existing National 
Surface Water Quality Standard and NSQS.  
(5) The single factor environmental quality index method is improved by 
introducing the concept of guarantee rate and the standard values of TN and TP in 
transitional zones to overcome the defects in NSQS and existing assessment methods. 
(6) Three comprehensive assessment methods, Environmental Quality Grading 
Assessment Method (EQGA), Decision Tree Method (DTM) and improved 
Multi-Dimensional Decision-Making Approach (MDDM), are used to conduct 
comprehensive environmental quality assessment and compared. The results are 
similar, which demonstrate that they are all feasible. The EQGA would be more 
suitable for Pearl River Estuary now, DTM and MDDM still need more practice in 
future. 
Key Words: estuarine zone; marine environmental montoring; estuarine seawater 
























































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
